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LETTER. OF TRANSMITTAL. 


U. 8S. DEPARTMENT OF AGRICULTURE, 
BuREAU OF PLANT INDUSTRY, 
OFFICE OF THE CHIEF, | 
Washington, D. C., May 29, 1905. ° 

Str: I have the honor to transmit herewith, and to recommend for 
publication as Bulletin No. 83 of the series of this Bureau, the accom- 
panying technical paper entitled ‘‘The Vitality of Buried Seeds.” 

The experiments discussed were undertaken in order to determine 
the length of time that seeds of different species of plants will retain 
their vitality when buried at various depths. Seeds of both cultivated 
and wild plants were used, but special attention was given to weed 
seeds in order to ascertain what weeds can be eradicated by deep plow- 
ing and how long the soil must remain undisturbed before the vitality 
of the seeds will be entirely destroyed. The results of the first year’s 
experiments show that the noxious character of weeds is closely 
associated with the length of time the seeds will remain viable in the 
soil, and that many weeds can be eradicated by plowing. Much 
additional information is given, showing the relative resistance of the 
seeds of cultivated plants and of those commonly designated as weeds, 
and the influence upon the preservation of vitality of the depth of 
burial, of hard seed coats, and of hulled as compared with unhulled 
seed. 

This paper was prepared by J. W. T. Duvel, Assistant in the Seed 
Laboratory, and has been submitted with a view to publication. 

The accompanying illustrations are necessary for a complete under- 
standing of the paper. 

Respectfully, 
B. T. GaLLoway; 
Chief of Bureau. 

Hon. JAMEs WILSON, | 

Secretary of Agriculture. 
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ie VITALITY OF BURIED SEEDS. 


INTRODUCTION. 


The preservation of the vitality of seeds when buried in the soil 
and the awakening of metabolic activity in such seeds on being 
exposed to conditions favorable to their germination are equally as 
important to the practical farmer as to the scientist. The intelligent 
farmer in order to combat noxious plants successfully should know 
how much time must elapse after heavy crops of weeds of various 
sorts are turned under before the ground can be plowed again with 
safety. He should also know what plants he can hope to eradicate in 
this way, for with many of our worst weeds this method would result 
only in failure. In fact, the reason why the majority of our most 
persistent weeds are so difficult to eradicate is because their seeds are 
capable of retaining their vitality for a number of years when buried 
in the soil. It thus becomes important to know how different species 
of seeds behave when buried under similar conditions, and how seeds 
of the same species behave when buried under different conditions. 


KINDS OF SEEDS BURIED. 


So much has already been written on the germination of seeds that 
have remained dormant in the soil for a number of years, in some 
cases even for centuries, that it seemed desirable to determine with 
some degree of accuracy the length of time that certain seeds will 
retain their vitality when buried in the soil under known conditions. 
Accordingly, in the autumn of 1902, 112 different samples of seeds 
were selected for these experiments, as follows: 


Tape I.—List of seeds selected for the experiments. 


Labora- | Burial 
tory : , | number 
* test Kind of seed. sPhaten Se as given 
num- an 
ber. | diagram. 

Poacee (grass family): 

16173 Agropyror repens: (1a,) Beaav., (COUCH Brass). 3525 enc. ie Seek cos 100 Bil 
16174 UCTS fOLUG se ((WAIGIODUY 205 ra) ees eee ae Piet oe 71 9 
16175 PRUCIOE SELTUG Viz (COALS 0 ies see aes te ee PEs oS a oad seat ee 24 8 
16176 POMUS BECOMING Ex (EMCAUC CHESS) 256% anes be onic) o2d bee cea eeine - - 34 | 36 
16177 Bromus racemosus L. (upright chess, smooth brome-grass).........-. 33 |, 37 
16178 ihacwehioa verticiloia (ls) Scrub. (Omtail\s. 2 2502 2 2.cts2 = ech oe ee ore 108 | 66 
16179 Chaetochloa glauca (L.) Seribn. (yellow foxtail).........-0.2.2:..-...- 46 33 
16189 Chaetochloa viridis (L.) Seribn. (green foxtail)..................-.-.. 5 | 67 
1615] Eleusine indica (L.) Gaertn. (wire-grass, crab-grass) ..............--- 26 | 72 

& 16182 NUS Cr QUTiCUs Gy (WV Weta Wild tVC\ 2 232.20 bel ae oocie tec moss da02 77 15 
16153 Elymus canadensis L. (nodding wild rye)...+.--..22224.--022+20---- 74 | 13 
16184 | TA UUIIDE ITUTCOLUES BUCK. CWI WCAC). 2:- ecsisrselo ne stnowece caeeee cease 69 ‘dd 


8 VITALITY OF BURIED SEEDS. 


TaBLe I.— List of seeds selected for the experiments—Continued. 


Labora- : Burial 
tory number 
test Kind of seed. Se es, as given 
num- 2 on 
ber. diagram. 

Poacee (grass family )—Continued. 
16185 Hestuca clatior us (mead owatescule)ene---eee eee eee eee eee eee eee 38 50) 
16186 Hordeum sativum Jessen (barley) peesee-seeee eles eee eee eeeeeeere 23 12 
16187 Panicum virgatum L. (tall, smooth pamicum))=.-- 2222-2 22-2 e- ese S 70 32 
16188 Phatlarisiarundinacea, ia; (reed canary Srass)\--- 4-25 esse ee eee oe eee 93 34 
161890 Se eehleun pratensesle. (timothivy) eseseeeesee eae eee eens Se Pee 112 68 
16190 iPoavordtensissa (kentucky sblucerass)eseereere eee see eee eee eee renee 75 73 
16191 secalecerealesss (WYO) A. aoe eee Seles CEE sen eee 25 11 
16192 Sporobolus airoides Torr. (hair-grass Grop-seed) ...........-.---------- 12 69 
16193 Sporobolus cryptandrus (Torr.) A. Gray (sand drop-seed).......__.--- 63 71 
16194 Sporobolus cryptandrus(Torr.) A. Gray (sand drop-seed—hulled seed). 18 70 
16195: Triticun aestivum.L. bea) weet PSRs RE ts Sone cae See eee 22 10 
16196 Zea mays L.-(corn— Boone County witite)* 3.5 -2.- -- 2-222 23sec nee eee 14 il 
16197 Zea mays L. (sweet corn—early Concord) ...........--2--.--.-se.---- 15 2 
Cyperacee (sedge family): 
16198 Cypenusiesculentus Gs ( yellow, mult-21ass) eee e2 oeeeeeeeeeeeeee 7 74 
Liliaceze (lily family): 
16199 Alliwm cepa Li (OniOM) ieee ace c cece oer ona eee eee eee OT) 39 
Convallariaces (lily-of-the-valley family): 
16200 ASPARAGUS OfLCINMisolu (ASPATAgUS)- see eee eee eee ee eee eee eestor 32 16 
Moracez (mulberry family): 
16201 Cannabisisativa is. (hemp) Bassa e See arden oriee eine ae eee 4 17 
| Urticacez (nettle family): 
16202 Bochmeria nivea Gad. (tamie) %222..205 ess ae secon sees ee. eee 2 75 
Polygonacez (buckwheat family): 
16203 Fagopyrum fagopyrum (L.) Karst. (buckwheat).........-..----.----- 21 18 
16204 Polygonum pennsylvanicum L. (Pennsylvania persicaria, smartweed). 9 40 
16205 Polygonum persicaria L. (lady’s-thumb, smartweed).-........-----... 10 78 
16206 Polygonum scandens I. (climbing false buckwheat) .:.....-......--- il 41 
16207 Rumex salicifolius Weinm. (willow-leaved dock) ........---...---.-- 107 76 
16208 Rumencrispus io. (curledidock);, not cleanede-=sssee--h- eee eee ee 103 39 
16209 Rumex obtusifolius L. (broad-leaved dock, bitter dock) ...-.......... 102 77 
Chenopodiaceze (goosefoot family): 
16210 Axyris amaranthoides L. (Russian pigweed).............-----.- ----- i 81 
16211 BelwvulganisiuA(sugar Dee) eas sew son cease oe Oa Se eee eee 72 19 
16212 Chenopodium album L. (lamb’s quarters, white goosefoot) ....--..... 96 79 
162138 | Chenopodium hybridum lL. (maple-leaved goosefoot) ...............-- 62 80 
Amaranthacez (amaranth family): ; 
16214 | Amaranthus nemofeniis NOUS pS Wee) ereee nese ore eee eee eae 83 82 
| Phytolaccacez (pokeweed family): ; 
16215 | Phytolacca americana I. (poke, pigeon berry).--....--.---------«---- 104 42 
Portulacacez (purslane family): 
16216 Porliilacarolenacco rs (pUrslame spusslevy)eeese-cee eee ee eee eerie 86 83 
Silenacez (pink family): 
16217 Agrostemmayguhagos,  (COMnmmCcOCk le) peer ae hee ee eee eee eee Eee eee 16 43 
16218 Alsime mediasiz. (common chickweed)))easss--e- eae sse eee eee eee 110 84 
16219 Vaccariawaccanpa(c,)ebrittons(Cow herb) ea.2e sen as4- ee eee eee eee 55 44 
Brassicacez (mustard family): 
16220 Brassica nigral las) cochn (black mlstard)=eeeassee eee eee eee eee eree 67 87 
16221 ‘Brassica oleracea. (CADDALC) ae sseeoe sacieceehe eceneee eee eee ree 17 45 
16222 Brassicaicampestris ls. (Guten) sees ee eee eee eee eee eee 40 88 
16223 Bursa bursa-pastoris (L.) Britton (shepherd’s purse)-...........-.---. 3 89 
16224 Erysimum cheiranthoides L. (wormseed, treacle mustard)............ 58 47 
16225 Neshia paniculata.) Desv- (ball mustard) pe -n=n-ssssecasee seen eeeeee 85 46 
16226 Sisymbrium altissimum LL. (tall sisymibrium) 25222 -es- 3-22. eee eee ee 78 86 
16227 Thlaspiamienselian held pent Cress) iy-eeeeeee eee ee eee eee ee eeeee eee 60 85 
| Rosaceze (rose family): 
16228 Potentilamionspeensis aa (LOUShFCInguetoll) pease eee eee 73 90 
Caesalpiniacez (senna family): 
16229 | Cassia marylandica L. (wild senna, American senna)......---.------ 52 48 
| Fabaceee (pea family): 
16230 Lespedeza frutescens (L.) Britton (wand-like bush clover)............ 43 52 
16231 Medicagorsatinasiaaliiaita iC enn) pas aee=eee= eee eee eee eee 59 49 
16232 ‘Phascoluswulgaris ic. (Dean) -- eae seeeeeasen asec eOee eee eee Ere ee CeeeeE 20 4 
16233 PES UTY SOLVENT (DCR) Ska sok et eaio sr cee besigs ca ao on ee EEE 19 5 
16234 Robinia pseudacacia L. (locust tree, false acacia) ....--.........-.----| 37 51 
16235 Trifolvumenybridwmilis (aistke! Clover) sees-eeeee: -aeeee eee eee 50 93 
16236 Trifolium pratense ls (Tedie@lOvier)se.-- ee pace eee ee Eee Renee eee 49 50 
16237 Trifolium pratense L. (red clover) harvest of 1900....................- 54 91 
16238 Trifolium pratense L. (red clover) hard seed from No. 16237.......... 68 92 
16239 Trijotumaepens ls. (wihitexclover) Ge-e se sees eee ee eee Eee Eee ee eeeeee 41 94 
16240 Vignajcatjang Walp: ~ (iron cowpea) pes -o- eee eee ee Eee eee 42 3 
Linaceee (flax family) 
16241 TNUNUSiLAtisstmiLm 1s. (lax. lM SCE) ins ness ae eee eee Cerne 30 53 s 
Anacardiacee (sumac family): ; . 
16242 Rivusglabra 1s. (scarletsumac) sass o- 6 os4: eee eee ee eee eeee Eee 47 20. . 
Malvacez (mallow family): ‘Z 
16243 Abutilon abutilon (L.) Rusby. (velvet leaf)................4....------ 111 54 
16244 Gossypium: hirsutum Wa (COttOM) = = 2-2. eee eee eee eee eee eee mls 6 


16245 Hibiscus militaris Cay. (halberd-leaved rose mallow)...........------ 31 55 


HOW THE SEEDS WERE BURIED. 


TaBLE I.— List of seeds selected for the experiments—Continued. 


Labora- Burial 
tory , | number 
test | Kind of seed. ue _as given 

num- cas ee 

ber. diagram. 
Hypericacee (St. John’s wort family): 

16246 TASCYIUME RY PETLCOLAES las (sls ATXO PE WASICLOSS)ie sss case cece cineca 44 95 
Onagracee (evening primrose family): 

16247 Onagra biennis (L.) Scop. (common evening primrose) ...........-.. 8 96 
Apiacee (carrot family): 

16248 PAP RUNE ORMUCOLETIS: sa (GCOLETY) 28 we erie tara trot te aes le ceed ar eR 94 57 

16249 IPUSLINECH SALVA (DAES Ss Wall Gh) emer cea oe ee ee ee tee 95 56 
Oleacez (olive family): 

16250 IRTSELUIULS OME CORE) Wien (WILE AS) ene om aa oe Sc oe eins ee a eer 105 91 
Conyolyulacee (morning-glory family): 

16251 Convolvulus sepium L. (hedge bindweed, great bindweed)........... 56 93 

16252 Ipomoea lacunosa L. (small-flowered white morning-glory)........-.- 81 2 
Cuscutacez (dodder family): 

16253 Cuscuta polygonorum Engelm. (smartweed dodder)......---.-..----- 63 98 

16254 Gusentaepitinium Weihe.- (flax Godden mss 2-252 2s eo eee ce eee 82 97 
Verbenaceez (vervain family): 

16255 Merde hestataTss (DIM e Vervialm) Ses eo sso nee set ete eee cone 66 100 

16256 Verbena urticifolia L. (white vervain, nettle-leaved vervain)........ 79 99 

| Solanacez (potato family): 

16257 PALPSTCTUNU CAUTION Pin (LCC PEPPER) 2: o- sae Ha aaa Pan ieee oo eae 39 59 

16258 Datura tatula L. (purple stramonium, jimson weed) ................ 106 61 

16259 Eycopersicon lycopersicon (iu.) Karst. (tomato): 2... .2.25-5--6--+--+5 45 60 

16260 |! RUICOTIATO LAU CUTE es (LOD ACEO 0-82 ae She ace ee Sane Noe oes 4 99 101 

16261 Solanum nigrum L. (black nightshade, garden nightshade) ......... 61 58 
Serophulariacee (figwort family): 

16262 verhascuniihapsus 1. (ereatomublem). {222.2 - 2 se8 ote sere eee «neste 76 102 
Plantaginacez (plantain family): 

16263 Plantago lanceolata L. (ribwort, ribgrass, bueckhorn)................. 88 105 

16264 Pantagaidnyjor ts. (COnIMON plamtaim) Mr 22 foes Ale ao se eee 91 103 

16265 Plantago rugelii Dee. (Rugel’s plantain, broad plantain) ....-....... 65 104 
Cucurbitacez (gourd family): 

16266 Ciraitus curiuiius (i-.) Karst: (watermelon) iss. 22-62 3-4 os east Zee e 6 26 

16267 RUCIITES TELE Lia (MUSKIE IOM) ==: 8. eh. eee ee renee Te aetna es 26 25 

16268 GTGUTIEES, METALS Lr (CUCUMEDET) i= < 50i-5 ciao eee oe sce cee let ee sete. 8 48 24 

| Cichoriacez (chicory family): 

16269 Macca scariog UCprekly lettitce) tack s22.tinc cae cet os eese ec eeesee 98 107 

16270 PaChiLemr saya L., (lELUUCE) =F. oa2 2 = st rn cao ee ean eee renee te 28 62 

16271 Taraxacum erythrospermum Andrz. (red-seeded dandelion).......... 90 106 
Ambrosiacez (ragweed family): 

16272 megs aricmisiagiolze Lata weed) = 22 far 2c one teases estes 2h Neos: 87 63 

16273 Amuracia triida I. (great.rasweed.)! 22.32. esse eos SNS 53 28 

16274 Xanthium pennsylvanicum Wallr. (Pennsylvania clotbur, cocklebur). 51 27 
Asteracez (aster family): ; 

16275 ar cirune apne (burdock, Clovis. ee cote eee nee eee te eee ee 101 Ii 

16276 Bidens frondosa L. (black beggar ticks) ..........-----.:.-- <2 5 eee 84 64 

16277 Cardims arvensis (1.) Robs: (Ganada thistle)25. 222 22... 2 nce 80 1uL 

16278 Chrysanthemum leucanthemum L. (whiteweed, oxeye daisy).......... 92 110 

16279 Grindelia squarrosa (Pursh.) Dunal. (broad-leaved gum plant) ...... 89 108 

16280 Helianthus annuus L. (common sunflower, wild)........-.....-..--.- 97 29 

16281 Helianthus annuus L. (common sunflower, cultivated)............... PS) 7 

16282 Onopordon acanthium L. (cotton thistle, scotch thistle)............--- 109 65 

16253 mudpeckiua jiria-t, (black-Gyed. Susam) 27 so2 es as zee ee Ace eee toes 57 109 
Pinaceze (pine family): 

16284 PIMs Virginiang Mill: (serub pine, Jersey, PlMe)=e-- eee. see ee ae ee a; 36 30 


HOW THE SEEDS WERE BURIED. 


The foregoing list represents 109 species, 84 genera, and 34 families 


of plants. 


Carefully counted seeds of these samples were mixed with 


dry clay soil and packed in well-baked earthen pots (the common 


flowerpot used in greenhouses). 


The filled pots were covered with 


inverted clay saucers in order to prevent the seeds from being 
destroyed or becoming mixed with other seeds which might have been 
in the soil with which the pots were covered. By burying the seeds 
mixed with earth in porous clay pots of this character they were sub- 
jected to conditions almost identical with those which would exist if 
the seeds were buried either accidentally or by natural causes. The 
porous clay pots admitted of the free circulation of air. and water. 
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10 VITALITY OF BURIED SEEDS. 


The pots containing these seeds were buried at three different depths. 
Eight complete sets were buried from 6 to 8 inches below the surface, 
being covered approximately the same as would result from deep 


plowing. ‘Twelve complete sets were covered toa depth varying from — 


{8 to 22 inches, sufficiently deep in this latitude to be reasonably 
secure from the action of frost. Twelve more complete sets were 
buried at a depth varying from 36 to 42 inches where the conditions 
were nearly uniform, so far as the three factors which regulate the 
germination of seeds are concerned, namely, heat, moisture, and air 
(oxygen). .Figure 1 shows the arrangement of the pots, which were 
of 6-inch, 4-inch, and 2-inch sizes, to accommodate the different kinds 


of seed. 
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Fic, 1.—Diagram showing order in which seeds were buried. 


These seeds were buried December 19 to 23, 1902, in a heavy clay 
soil on the Arlington Experimental Farm of the United States Depart- 
ment of Agriculture. With the exception of two of the duplicate 
samples of red clover, the seeds were of the harvest of 1902. 

In each case a definite number of seeds was taken. Of the larger 
kinds, such as beans, peas, corn, etc., 100 seeds were used, but for the 
majority of the samples 200 seeds were taken. The seeds selected 
were for the most part of plants with which the greater number of 
the farmers throughout the United States are more or less familiar, 
either as plants of economic importance or as weeds. 

In all 32 complete sets, representing 3,584 pots, were buried. One 
set from each of the three different depths is to be taken up as the 
conditions warrant and will be tested for vitality. The results of 
these tests are to be compared with the germination of seeds from the 


original bulk samples designated throughout this report as * controls.” ‘ie 


. ee a aed 


GERMINATION TESTS. EL 


The control samples are being stored in cloth bags ina dry room on 
the second floor of the Seed Laboratory. The first complete series of 
three sets was taken up in November, 1903, eleven months after they 
had been buried. The results of the first year’s experiment are given 
in the following pages. 

GERMINATION TESTS. 


In making the germination tests of the buried seeds the contents of 
the pots, the mixture of seed and soil, were spread on sand in ordinary 
greenhouse flats. Along with these, in the same flats, were control 
samples taken from the criginal bulk lot of seeds, as previously men- 
tioned. In addition, another complete set of control. samples was 
tested in the germinating chambers of the Seed Laboratory. The tem- 
peratures given in the ta l+s are those best suited for the germination 
of the different seeds. 

For convenience the results of the germination tests have been 
divided into three groups, as follows: 

A. Seeds in which the control samples, as well as those that were 
buried, gave only negative results when tested in the greenhouse. 

B. Seeds which had either decayed or germinated and afterwards 
decayed while they were buried. 

C. Seeds which had not completely lost their vitality while buried. 

The first group, 1. e., those in which both the control samples and 
those which had been buried failed to germinate when planted in flats 
in the greenhouse, consists of the following species: 

Axyris amaranthoides L. (Russian pigweed ). 

Boehmeria nivea Guad. (ramie). 

Bursa bursa-pastoris (L.) Britton (shepherd’s purse). 

Cannabis sativa L. (hemp). 

Chaetochloa viridis (L.) Scribn. (green foxtail? 

Citrullus citrullus (L.) Karst. (watermelon). 

Cyperus esculentus L. (yellow nut-grass). 

Onagra biennis (L.) Scop. (evening primrose). 

Polygonum pennsylvanicum L. (Pennsylvania smartweed, persicaria). 
). Polygonum persicaria L. (lady’s-thumb, smartweed ). 

. Polygonum scandens L. (climbing false buckwheat). 

2. Sporobolus airoides Torr. (hair-grass drop-seed ). 

13. Sporobolus cryptandrus (Torr.) A. Gray (sand drop-seed—hulled seed). 


CO ID OT He OO tN 


oa 
mm © £6 
. 


—" 
bo 


In this series the hemp should be discarded, as repeated tests failed 
to show any seeds from the bulk samples capable of germination. The 
control samples of the other seeds when tested in the germinating 
chambers germinated nearly as well and in some cases even better than 
the chamber tests which were made at the time the seeds were buried. 
Undoubtedly some of these seeds had decayed while buried in the soil; 
in fact, the watermelon seeds, Avyris amaranthoides, and Sporobolus 
airoides were marked ‘*mostly decayed” when taken up. Generally 
speaking, the results show that the failure to germinate was not in the 
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seeds, but that the conditions in the greenhouse were at fault, and 


until ane tests are made these results can not be discussed fe, any 
degree of satisfaction. On the other hand, it is certain that some of 
the smaller seeds failed to germinate because they were covered too 
deeply when sown in the flats in the greenhouse. 


Polygonum scandens possibly should be classified in Table IIT, inas- 


much as some of the seeds which were buried at depths of from 18 to 
22 inches and from 36 to 42 inches showed a few sprouts at the time 
the seeds were taken up, but after being transferred to the greenhouse 
no seedlings were developed. However, the failure in the germina- 
tion of the control sample of Polygonum scandens throws it into the 
first group (A) with the other two species of the same genus, i, e., 
Polygonum pennsylvanicum and P. persicaria. 

The result of the tests of the buried seed of Sporobolus cryptandrus, 
as given in this group, should be compared with the germination of 
the unhulled seed as given in Table III, No. 64. The control sam- 
ples of both the hulled and the unhulled seed which were sown in the 
greenhouse failed to germinate, but all three samples of the unhulled 
seed that had been buried gave some germination when tested in the 
greenhouse. 


Tas_E II.— Results of tests of seeds which had either decayed or gerininated and afterwards 
decayed while buried. 


| | Chamber tests. Greenhouse tests in sand. 
5 Labora-| | b ca iz 
A .| tory | | | * 
26| test Kind of seed. | Tem- Origi- | Depth ofa 
chellneaa | pera- | mal | trol. | trol. | 6-8 | 18-22 | deca 
| be ze : < ca en Ors Rez | = 
E ber. | ture. sample. ‘inches. | inches. inches. 
| 4 sf eee 
| °C. | Per ct. | Perch. Per-ct:| Pertti... eRe cian eens 
14 | 16196 | Zeamays(BooneCounty white | 
COIN) . 2-2-2 gee eee ecco ee] 20-30) 9955 | - 99° ln ce See Sele Beene eee eee 
15 16197 | Zea mays (Sweet corn) .......- | 20-30 98.5 98.5 1.5.6.0 cole es cece OSes eee 
16 | 16217 | Agrostemma githago........--. 20-30 | 99 ol Ree Sees ie SS Seo coc 
Ve o6221"| SBrassiea olendceans ee epee es 20' | 85.5: -f © 82) 7) cnet Leal oes cee ee Be eel | eee 
18 | 16244 | Gossypium hirsutum.......... 20-30) 77.05) 720 | oc. aa ol 2% preci lara eee 
IG) |) icPRRy | LEN Sau Abli ~ se e555cGcce se 20-30 99 | 98 — loodeecclet Geeta ee Se) eee 
20)" 16232") Phaseolus yulearts 22.) see-s 20-30'| 97.5.) (98. bo acho. 5e ee eee (a) 
21 | 16203 | Fagopyrum fagopyrum........ 20-30 100 |, OBS Bi Se 2 oat (Db) (6) eee 
22, 16195 | Triticum aestivum ............ 20 | 99 lip gh GEA st Rageerenters Ch) el 2 Eee ee (a) 
23) 16186 4 Hlordeumysaltiviulm.s2ee= eee ==— 20 | 100 1 SOBs. | ae eee (a) (a) (a) 
244 eGo) | PAW. ay SatiiViaies sec oe tan ee eee 20-30) 70s5) hae 95.5 0 | 0 0 
25) 16191) Secalevcereslec s-.--- 222 eee 20 | 100 98.5 88 0 | 0 0 
26562670 TCU CumISsmel Ofeeees ss sees 20-3 96.5 97 88 0 0 0 
Pat | SIGS 8) |, AMY eo as 3 beams eso- 20-30 | 94.25 88 70.5 0 | 0 0 
28eeel62 700 MUACtu Ca saliva assesses eee 20-30 | 100 98.5 91 07 0 0 
29 16281 | Helianthus annuus (cult.)....| 20-30) 97 96.5 43 0 0 0 
30 | 16241 | Linum usitatissimum ......... 20-30 | 93.5 95 83.5 0 0 0 
Sl ee 6245.5| Eibigensmmilitanisi sss. sass ee 20-30 | 98.25 92 94 0 0 0 
32 | 16200 | Asparagus officinalis........... 20-30 | 80 e69 74 FO F0 F0 
oa) 161777) Bromusracemosus®----5---- 24. 20-30 | 100 98.5 92.5 ad 0 ag 
32 16176") BrOmUSisecalimUse ances sees eee 20-30 | 88.5 77 95.5 0 0 0 
So) lL GlSl) | Hleusineamadicas- ss. ssessee sss 35 | 78.25 91.5 75 0 0 0 
36 | 16284 | Pinus virginiana ...... EBahs oete 20-30 | 18 6.5 43.5 0 0 0 
37 | 16234 | Robinia pseudacacia.......... 20-30 | 14 g11.5 3.5 0 0 0 


a Many had germinated and afterwards decayed. 

b Approximately 10 per cent had germinated; the remainder had decayed. 

ec An occasional old sprout was found. 

a Approximately all had germinated and afterwards decayed. 

e Clipped, 87 per cent; not clipped, 51 per cent. 

f Practically all had sprouted; the sprouts from seeds buried at the 36-42-inch depth were found 
matted in the bottom of the pot. 

9 Clipped. 
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The corn, sweet corn, corn cockle, cabbage, cotton, peas, beans, 
buckwheat, wheat, and barley—the first ten samples given in the fore- 
going table—were all so unmistakably decayed when the seeds were 
taken up that the contents of the pots were thrown away, no green- 
house tests being made. The first six of these samples showed no 
trace of any remains of old sprouts; apparently all of the seeds had 
decayed before germination had taken place. If germination took 
place it must have been comparatively soon after burial, thus giving 
ample time for all of the old sprouts to decay beyond identification. 
This, however, seems hardly probable, considering that the seeds 
were buried during the latter part of December, 1902; moreover, the 
beans, buckwheat, and barley from some or all of the different depths 
showed clearly the remains of well-developed radicles. - 

The beans which were buried at depths of from 6 to 8 and from 18 to 
22 inches had decayed, while many of those buried at a depth of from 
36 to 42 inches had germinated and afterwards decayed. The buck- 
wheat from the 6 to 8 inch depth showed that approximately 10 per 
cent had germinated, while at 18 to 22 inches there were only the 
remains of an occasional old sprout, and at 36 to 42 inches all of the 
seed had decayed. In the wheat the greater number of the grains 
that were buried from 6 to 8 and from 36 to 42 inches had germinated 
and then decayed, while those which were buried at a depth of from 
18 to 22 inches showed only decayed seed. Approximately all of the 
barley at the three different depths had germinated and afterwards 
decayed. 

The last fourteen species given in this table were marked ‘‘ decayed” 
when the seeds were taken up, but as the conditions were not so clearly 
indicated as in those first mentioned, germination tests were made in 
the greenhouse. 

The results of the germination tests wae that none of the pots con- 
tained any viable seeds. Of this latter group only the pots containing 
the Asparagus officinalisand Bromus racemosus (Nos. 82 and 33) showed 
remains of old sprouts. The seeds in the other pots apparently had 
all decayed without any germination during the time they were buried. 
The germination of the asparagus seed had been almost perfect. The 
pot buried at the greatest depth contained only a mass of sprouts, 
many of which were still partially alive. The Bromus racemosus 
showed that germination had taken place only in the pots buried at 
6 to 8 and 36 to 42 inches, while those buried at the depth of 18 to 22 
inches had all decayed before germinating. 

It is interesting to note in this connection the behavior of the two 
species of Bromus— Bromus secdlinus (cheat or chess) and LB. race- 
mosus (upright chess). The seeds of both of these species had com- 
pletely lost their vitality within the eleven months in the soil, while 
the control samples gave a germination of 95.5 and 92.5 per cent, 
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respectively. These differences are more clearly shown in Plate I, A 
and B. ae : 

The results above stated, while perhaps not altogether conclusive, 
inasmuch as they represent only single tests of 200 seeds in each case, 
show that seeds of these two plants will not remain viable for long 
periods when buried in the soil. : | 

This is particularly interesting in the case of the common cheat or 
chess, which is frequently a pernicious weed in the grain fields of the 
United States. The generally accepted opinion is that the grains of 
cheat will live in the soil for a number of years, the seeds germinating 
when conditions are most favorable, the resulting plants then crowd- - 
ing out the wheat. Some people even hold that in ‘‘ off seasons” 
wheat turns to cheat, but fortunately such erroneous ideas are fast 
disappearing. 

The results of these experiments show that cheat, whenever found 
erowing in grain fields or elsewhere, has come from seed recently 
sown and has not been lying dormant in the soil. With but few 
exceptions the unexpected appearance of cheat comes either from 
seeds that have been sown unintentionally mixed with wheat or other 
grains so that they passed unobserved, or from seeds that have been 
scattered with stable manure. 

Dr. Beal” has also shown that buried seeds of Bromus secalinus do 
not retain their vitality for a long period of years. In Beal’s experi- 
ments the first test was at the expiration of five years, but not a single 
grain of cheat responded to the germination test at that time. 

Table II includes the majority of our more commonly cultivated 
plants of the field or garden, all of which failed to show any seeds 
capable of germination after having been buried in the soil for— 
approximately one year. This statement will hold good for the major- 
ity of our cultivated plants. There are, however, a number of excep- — 
tions. Many of these will be found in Table III, some showing that 
vitality was remarkably well preserved. Of these celery, parsnip, and 
tobacco (numbers 94, 95, and 99, respectively) should be mentioned in 
particular. The highest germination in each case was 64 per cent for 
the celery from the 18 to 22 inch depth, 63 per cent for the parsnip. 
from the 36 to 42 inch depth, and 70 per cent for the tobacco from 
the 18 to 22 inch depth. 


¢ Bulletin No. 5, Michigan Agricultural College, 1884. 
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TaBLe I1].—Results of tests of seeds that had not sound ed their vitality while 
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e.| tory 
23| test 
&—| num- 
= ber: 
B 

38 16185 


39 16257 
40 | 16222 
41 | 16239 
42. 16240 
43 16230 
44 16246 


45 16259 
46 16179 
47 = 16242 


48 — 16268 
49 16236 
50. =: 16235 
51 =16274 
52 | 16229 
53 16273 
dt =: 16287 
55 =: 16219 


56 16251 | 
57 


16283 
58 16224 
59 = 16231 
60 16227 
61 ~ 16261 
62 16213 
63 16253 
64 16193 


65 16265 
66 16255 


67 =: 16220 
68 16238 
69 16184 
70 = =15187 
71 = «16174 


72 16211 
7 16228 
74 16183 


75 = 16190 
76 =16262 
77 ~=16182 
78 | 16226 
79 = 16256 
80 = 16277 
81 16252 
82, 16254 
8316214 
84 16276 
85 16225 
86 =©16216 
87 | 16272 
§8 16263 
89 16279 
90 16271 
91 16264 
92 16278 
3 16188 
94 16248 


95 16249 


| 
Labora- 


96 16212) 


97 =. 16280 
93 16269 
99 16260 


100 16173 
101 16275 
102 16209 
103 16208 
104 16215 
105 16250 
106 16258 
107 16207 
108 16178 
109 16282 


buried. 


Chamber tests. 


Greenhouse tests in sand. 


mindreneecdee ie Oarae Depth of burial. 
eee Cons |aCon, 
Pere apie) mol trol. ||P °6-8), |) 18-22... sae 42 
safe P inches. inches. inches. 
OL Ny JAE Gis || JAAR Gis || JAA Gi \\ IEG Gin || JAAP Gis |) JEP Gr 
HeShuUGa ClAOr Ane aces Sere 20-30 | 97 83 86 0.5 0.0 a0.0 
Capsicum annuum ....-..-....- 20-30-96 97 80 .0 .0 oe ate) 
Brassica Gampestuis. 2 ....---5- 20} 90.25 | 86 18.5 .0 .0 DED 
‘Erisoligm Tepens J s.0222 =.= 20 | 84.75 | 42.75 | 86 NOG |e wok 0 
Wiena Cau ame: aac cer acs eco 20-30 82.5 59.5 7 .0 il .0 
Lespedeza frutescens.-........- | 20] 15 el 15 .0 510) 1 
Ascyrum hypericoides ....-.... aie als) 10 (0) 1 .0 5 
Lycopersicon lycopersicon . . 20-30 | 99.25 | 72.9 88 aD) iL mm) 
Chaetochloa glauca ........... 20-30 | 65.75 | sovao 18 ile 1 1 
REMUS ela praeceee saan sc ae | 20-35 .0 .0 .0 .0 .0 2 
Cneumis sativa. ...2-..22 0.22. | 20-30 100 98.5 62- 0 iL 3 
Rriclium pratense: 2... - 2.2: 20) 289575) | 73 85. 5 2 4 4 
Trifolium hybridum ...-.-.----| 20) | OL. 7b"|- 84 73 2 4 4.5 
Xanthium pennsylyanicum . 30 | 930 (cp adone .0 0 0 .O 
Cassia marylandica ....-..-.--- 30 | 14.5 | @98 20 3 3 5 
Ambrosia trifida .............. 20-30 | 29 | 52.5 48 .0 b2 6 
Trifolium pratense (10964) .-..) AVA inniiis (OY Seatac 70 4.5 bd 6 
WValeecaria Vaccaria...:-_...2... 20-35 | €6.50 | 88 68 .0 b4 7 
Convolvulus,sepium .........- _ 20-80 4 2 24 2 ‘4. ui 
Rudheckia-hirta ..:2....2-5..- 30 | 65.5 78.5 74.5 6.5 6.5 i 
Erysimum cheiranthoides ....) 20-385 | 52.5 42 14.5 2 md) b8 
Medicaso Sata. 22-2... S22. |, 20) 84.5 64.5 97 b2 bg b9 
Thlaspi | MHVEUSCs o2 ae Seti 20-30 | 57.25 | 54.5 a) b11 8 ‘11.5 
Solorrr nig TW oc sete as Ss | 20-30 | 97.75 | 91 12 9.5 10.5 W225) 
Chenopodium hybridum....-. 20-30 , 61 18.5 10.5 7.9 9.5 13 
Cuseuta polygonorum ........ 20-30 | 12 8.5 55. 5 Lil, 10.5 13 
Sporobolus cryptandrus....... BOR (2825 3 a0) 25 1.5 13.5 
PIanttaro TUS eMI . 2 26 cys =: 20-30 3.75 5.9 67.5 12 Uy il}, 5) 
Verbena hastata ...........-:- | 20-30; 9 Oe tae neers isis) 13 14 
ASS INOTS 2 | a2 eo ee DAV || aw 108 13.25 | 34 10 b14 bi4 
Trifolium pratense (hard) --..| 0) | TB tae, Sete) aU} 610.5 ills), (5) 14.5 
Phymus triticoides . ....---..-+| 20-30 84 75 85 We 63.5 b15.5 
Pamienm ViTeabuni: . 5. .5-.3-5- 20-30 | 30.5 36.5 22 il 17 16 
PEVCIEEA GUE See faa chs doe <2 20-30 70.5 Slate) 93.5 bg b8 18 
Weta VUlSAeS 2 a2 eaee = fe 20-30 | 153 Varernrcthcies 90.5 Ul US). 20 
Potentilla monspeliensis......| 20-30 | 41 | 83 73.5 b9.5 16 21,5 
Elymus canadensis............ |) 20-3071 -93:5. | 95.5. | Sil SON eno b22 
EOn pratensiss, =<52- 2. i ese7- | 20-80} 90.75 87 59 16 22 24.5 
Verbascum thapsus ..........- 20-30 | 82.5 98 72.5 7 Tas 2H), 5 
Elymus virginicus............- 20-35 | 65.25] 44 83 a2 613.5 b25.5 
Sisymbrium altissimum ....... 20) 88.25 | 86.25) 76 b10.5 7/51) 26 
Verbena urticifolia............ BN sales 0 56.5 23.5 24.5 26.5 
Cardnias arvensis. 35.5. -7----,; | 20-30 | 56.75 | 68 5 21 PAPA.) 28.5 
Ipomoea lacunosa.........---- | 20-85 | 98.5 | £88 88 20 25 33 
Cuscuta epilinum ............. 20-30 | 0 10 Oo 15.5 23.5 34 
Amaranthus retroflexus....-.-- 20-30 | 94.75 | 91 61 18 22 30 
Bens {rOudosae. . 72. 22h oo. 20-30 | 75 52.5 20 Dy 38 36 
Neslia paniculata -.....-.....- 20-35 96 oi 68 23 24.5 38.5 
Portulaca oleracea .....-..-.-- Bb) |) fee (4D) || Wiles 16 39 38.5 30.5 
Ambrosia artemisiaefolia ..-..- 20-30 | 58.5 | 42.5 30. 5 32 37 41 
Plantago lanceolata....-...... SUM o2a0 78 67.5 41 41 41 
Grindelia squarrosa ........--- 20-30 | 25.75 | 41 87.5 30.5 36 42 
Taraxacum erythrospermum .| 20-30) 85.75 | 87.5 85.5 30.5 41.5 45.5 
Blapiaco MAIOE Sie2- 35. 2-5 20-30 | 24 78 0 39.5 43.5 46.5 
Chrysanthemum  leucanthe- | 
NSU EDEE Cho eee ss 2 ere onto cecal 20-30 | 96.25 | 91 85.75 | b21 633 b49.5 
Phalaris arundinacea ..-...-...- 20-35 | 69.25 8 7 45 46.5 56.5 
Apium graveolens..........-.-. 20-30 | 88 | 83.5 72.9 48.5 64 60 
PashiNacd Satwa-- es 3-5. oe: 20-30 | 55.5 67 78.5 29 51 63 
Chenopodium album.......... 20-30 | 67.25 | 58 By) © |) aw 63.5 64.5 
Helianthus annuus (wild) . 20-30 | 100 | oy 86 43.5 64 66.5 
VACTUCH SCATIONN 2 eo Oo oc ceils 20 seal. lily, 83 63.5 69 69.5 
Nicotiana tabacum............ 20-30 | 89.25 | 84.25 | 89.25 46.5 70 55 
Agropyron repens....-.......- 20-3 80.24 | 84 23.9 20.5.| 078 66.5 
ATCUIN TpPia 2 aces cee 20-30 | 99.75 | 96 88.95 42.5 63.5 7 
Rumex obtusifolius .....-..... 20-30 | 97.5 95.5 80 73 72.5 79.5 
Rumex crispus........... ee 20-30" |, 8077081 83.5 91 67.5 79.5 79 
Phytolaccaamericana........- 20-30 | 40.5 |488.5 84.5 lo 66.5 80.5 
Fraxinus americanus.........- 20-30; 49.5 | 2 26 0 .0 84 
Datera tatulsss 2 2 es are-oet 20-30 | 99 | db4 88 b 86 84 86.5 
Rumex salicifolius ............- 20-30 | 98.25 96.5 2.5 88.5 85.5 70.5 
Chaetochloa verticillata ...... 20-30 | 92.75 | 94.5 88.9 058 ql 90 
Onopordon acanthium .......-. / 20-30 95.5 31 a0) 86 93 90.5 
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TaBLE II].—Results of tests of seeds that had not completely lost their vitality while 
buried—Continued. 


inches. inches. inches. 


110\ | 16298-|Alsimeimediawe 2-2... 4rce 20-30 | 97 98.5 | 93 90.5 | 96.5 
GG) SG 2438 AVM lOmy allo Mitt Oma ree ae eee eee ae eee 
DQG SA6L89) | Pehle amipratensere- eseeee aes |eeee eee Resear eee 2 


| Average percentage of 


| CermMinadOn pees eee eee eee 63. 2 57.9 53. 2 20.5 26.5 31 


aMany had germinated and afterwards decayed. 

b Fresh sprouts found when samples were taken up. These sprouted seeds were not thrown away, 
but were transplanted with the remainder of the sample and tested in sand in greenhouse, conse- 
quently those which produced seedlings are included in the percentages of germination given in the 
table. These fresh sprouts were found as follows: 


a 


Sam- | Sam- 


a | seit Sam- ; 
sat | 
ee Depth. | Sprouts. a Depth.| Sprouts. | aad Depth.| Sprouts. | aes Depth.| Sprouts. 
ber. ber. || ber. | ber. 
= | | | 
| | 
| Inches. | Inches. | Inches. Inches. 
39 | 36-42 1|} 59 | 36-42 | 1 71 | 18-22 Many. 92 | 18-22 Many. 
53 | 18-22 3 60 6- 8 1 7By | GS 8 4 | 92 | 36-42 Many. 
54 | 18-22 1 67 18-22 2 74 18-22 Few. 100 18-22 1 
55 | 18-22 1 67 | 36-42 | 2 74 | 36-42 Many.. || 106 6- 8 2 
58 | 18-22 10 68 6- 8 | 1 77 | 18-22 10 108 6- 8 Many. 
58 | 36-42 5 69 | 18-22 | Few. | 77 | 36-42 6 
59 | 6-8 4 69 | 36-42) Many. || 78 6- 8 1 
59 | 18-22 2 71 6- 8 Many. || 92 6- 8 Many. 


eClipped seed germinated, 59 per cent. 
aClipped. 

eGerminated, 84 per cent at 20° C. 

f Clipped seed germinated, 100 per cent. 
9g Tests interrupted. 


In Table III the names of the seeds are arranged in the order of 
their vitality as determined by the germination tests made in the 


greenhouse. The list of seeds tested begins with Festuca elatior 
(meadow fescue), which showed only one viable seed, that being from - 


the 18 to 22 inch depth, and ends with A/sine media (common chick- 
weed), in which nearly all of the seeds retained their power of germi- 
nation throughout the entire period that they remained in the soil. 
The germination of the latter, when sown in the ereenhouse, was 
almost perfect. .(See Pl. II, fig. 1.) 

In many instances some of the seeds had germinated while they were 
buried. In most cases the seeds which had germinated afterwards 
decayed. In the larger seeds this could usually be determined with- 
out much difficulty, but with many of the smaller seeds no such obser- 
vations could be made. However, it is more than probable that many 
of the smaller seeds which showed a low germination when trans- 
planted in the greenhouse had germinated and afterwards decayed 
before being dug up, but this could not be satisfactorily determined 
by a hurried field examination. Many of the pots also contained fresh 


a || Chamber tests. Greenhouse tests in sand. 

= Labora- 

S|) “COL: ' 

28 test Kind of seed. Tem-  Origi- Depth of burial. 

aie num- pera- Anal ons Con- 

A ber. ture. sample. trol. trol. 6-8 18-22 | 36-42 .- 
oD) 
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sprouts at the time the seeds were taken up. The number of fresh 
sprouts in each case is indicated in a footnote to Table III. 

Unlike Table II, Table III includes names of but very few of our 
cultivated plants. The majority belong to that class of plants com- 
monly known as weeds. These results show that but a limited num- 
ber of our cultivated plants produce seeds which can retain their 
vitality for any length of time when buried in soil. On the other 
hand, the seeds of the plants which are commonly known as weeds are - 
of strong vitality, and many of them deteriorated but very little with 
the treatment given. This, of course, is what we would expect. By 
natural selection the wild plants which survive are just those from 
seeds which are capable of living in the soil for a period of time more 
or less extended, and ultimately this factor becomes hereditary. With 
most of the cultivated plants the seeds are gathered and carefully 
‘saved from year to year, resulting in the loss of these inherited 
characteristics. 

The mere fact that certain seeds retain their power of germination 
for a period of years when buried in the soil brands the plants which 
they produce as weeds. The length of time that such seeds can remain 
in the soil and still retain their power of germination largely deter- 
mines their noxiousness. In other words, it may well be said that the 
pernicious character of weeds is directly proportional to the length of 
time the seeds will remain viable when buried in the soil. For this 
reason bad weeds are difficult to eradicate once the seeds are allowed 
to mature. (See Pl. I.) 


RELATION OF DEPTH OF BURIAL TO VITALITY. 


Table III shows that many of the seeds were better preserved the 
deeper they were buried. This is probably best explained by the 
difference in the three factors which govern germination, viz, heat, 
moisture, and oxygen. At the greatest depth the amount of moisture 
is always more uniform, the supply of air is greatly lowered, and the 
temperature ismuch reduced. Thetemperature decreases very rapidly 
as we go below the surface of the soil, and at 34 feet is comparatively 
uniform throughout the year. Experiments conducted at McGill 
College, Montreal, Canada, by C. H. McLeod show that at a depth of 
40 inches below the surface of the soil the minimum and maximum 
temperatures through the year were approximately 35° and 60° F., 
respectively.” 

The greater number of seeds germinate best when subjected to daily 
alternations in temperature. These alternations do not take placeata 
depth of 3 feet below the surface; consequently there is a better 


4Trans. Roy. Soc., Canada, Ser. 2, Vol. 7, Sec. III, pp. 13-16, 1901. 
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preservation of vitality at that depth as a result of the more dormant 
condition of the seeds. (See Pl. III and the diagram below.) 

As was anticipated, most of the seeds which were stored in the Seed 
Laboratory preserved their vitality much better than those that were 
buried. But there are a number of cases in which the seeds were 
preserved practically as well in the soil as in the laboratory, the deteri- 
oration being very small in either case. However, with but few 
exceptions, an ample number of seeds remained germinable at the ter- 
mination of the first year to produce plants in sufficient number to keep. 
the up-to-date farmer busy for a good share of the summer in sup- 
pressing them. The average percentages of germination of all samples, 
including the original test and both controls, are best shown in the 
following diagram: 

Average germination of controls and buried seeds. 
Original tests, 63.2 per cent. 
Controls (chamber), 57.5 per cent. 
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Controls (greenhouse), 53.2 per cent. 
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Buried 6-8 inches, 20.5 per cent. 


Buried 18-22 inches, 26.5 per cent. 
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Buried 36-42 inches, 31-per cent. 
J 
a Se ea 


HARD SEEDS.. 


An interesting point in these first results is in the behavior of the 
Trifoliums and closely related genera, including Lespedeza and Medi- 
cago. Generally speaking, these seeds are considered to be able to 
withstand very critical treatment, but the results of the first year’s 
experiments show that the seeds of all of these deteriorated very greatly 
while in the soil. . 

The white clover, No. 41, germinated only 1 per cent, and showed 
one fresh sprout when taken up from the 18 to 22 inch depth and 
nothing from the shallower or deeper trenches. The red clover did 
but little better; No. 49, a sample of the harvest of 1902, germinated 
2, 4, and + per cent for the three different depths of 6 to 8, 18 to 22, 
and 36 to 42 inches, respectively. Another sample of red clover, No. 
54, germinated 4.5, 5, and 6 per cent, respectively, for the three 
different depths. A third sample of red clover, No. 68, germinated 
10.5, 15.5, and 14.5 per cent, respectively, from the three depths. The © 
last two samples were of Oregon-grown seed of the harvest of 1900. 
The original sample of this seed, No..54, contained 51.5 per cent of 
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hard seed. No. 68 includes only the hard seed selected from the 
Oregon clover by soaking in water for 18 and then for 20 hours a 
portion of the original bulk sample, using only the remaining hard 
seed. | 

These results, while unsatisfactory, show clearly that it is the hard 
seeds in the clovers which remain over in the soil for some considerable 
time. The alsike clover, No. 50, behaved practically the same as the 
sample of red clover first mentioned. The Lespedeza, or bush clover, 
No. 43, gave results very similar to the white clover. The alfalfa, No. 
59, gave a germination of only 2, 9, and 9 per cent, respectively, for 
the three different depths. But in all cases a few fresh sprouts were 
present when the seeds were taken up, showing that the seeds were 
germinating and afterwards decaying. 


SEEDS OF CULTIVATED VERSUS WILD PLANTS. 


A number of interesting cases showing the greater hardiness of the 
seeds of wild plants over those of like or closely related cultivated 
forms were recorded. In //elianthus annuus (Nos. 6 and 97) the seeds 
from the cultivated plant—our common sunflower of the garden—all 
decayed, while the seeds of the wild sunflower retained their vitality and 
germinated 43.5, 64, and 66.5 per cent, respectively, for the three dif- 
ferent depths. Similarly with Lactuca sativa and Lactuca scariola, Nos. 
5 and 98, respectively, the common garden lettuce seed had all decayed, 
while the seed of the prickly lettuce, possibly the parent of our cos 
varieties, germinated 63.5, 69, and 69.5 per cent, respectively, for the 
three different depths. Another striking example is in Avena sativa, 
No. 1, and Avena fatwa, No. 71, the latter germinating 9, 8, and 18 
per cent, respectively, for the three different depths, besides showing 
many fresh sprouts in the two shallower depths at the time the seeds 
were taken up. 

Furthermore, it is not uncommon to find wide variations in different 
species of the same genus, even where all forms are wild, e. g., Elymus, 
Chaetochloa, Chenopodium, Cuscuta, Plantago, etc. But in the cases 
above mentioned of the cultivated and the closely related wild forms 
the ability of the seeds to withstand such treatment as being buried in 
_ the soil has been lost by long cultivation of the plants and the careful 
preservation of the seeds under artificial conditions or storage, while 
seeds from the wild forms can survive when buried in the soil, for it 
is the plants from just such seeds that have survived. 


SUMMARY. 


The length of time that seeds will retain their vitality when buried 
in the soil is of much importance in the extermination of weeds. 

The seeds of many of our pernicious weeds can be destroyed by 
deep plowing, if the soil is left undisturbed for some time. 
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Seeds of the cultivated plants, with but few exceptions, lose their 
vitality when buried in the soil. 

Seeds of the plants commonly designated as reer retain ek vital- 
ity remarkably well when buried in the soil. 

In general, the pernicious character of weeds is directly proportional 
to the length of time the seeds will remain viable when buried in the 
soil. 

The deeper seeds are buried, the better is vitality preserved. 

Hard seeds of the same species retain their vitality much better 
than those with softer seed coats. 

Unhulled seed, especially of the grasses, is more resistant than hulled 
seed, and the vitality is always better preserved. 

Seeds of plants from the same genus often retain their vitality in a 
very different degree. 

Vitality is best preserved, even in weed seeds, when the seeds are 
carefully harvested and stored in a dry and cominarnce cle cool place. 
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DESCRIPTION OF PLATES. 


Puate I. Fig. 1.—Bromus racemosus, smooth brome grass. Fig. 2.—Bromus secalinus, 
cheat or chess. The two divisions at the right of each figure show the vigorous 
growth made by the check samples. In the three divisions at the left, A, B, and 
C, were planted the seeds which had been buried at depths of 6 to 8 inches, 18 
to 22 inches, and 36 to 42 inches, respectively. The vitality of the seeds of these 
two species, which are considered as noxious weeds in the grain fields of the 
United States, was destroyed at the expiration of eleven months. 

Piate I]. Fig. 1.—Alsine media, common chickweed. Fig. 2.—Rume.x crispus, curled 
dock. Fig. 3.—Datura tatula, jimson weed. Seedlings from weed seeds which 
did not lose their vitality by burial for eleven months, as shown in the three 
divisions at the left of each flat, the germination being practically the same as 
in the case of the two check samples shown at the right of each flat. 


Puate III. Fig. 1.—Elymus canadensis, nodding wild rye. <A, buried 6 to 8 inches— 
all killed; B, buried 18 to 22 inches—only one seedling shows in the figure, but 
the total germination was 7 per cent, as given in the table; C, buried 36 to 42 
inches—germinated 22 per cent; the two check samples at the right made vigor- 
ous growth, germinating 81 percent. Fig. 2.—Fraxinus americanus, white ash. 
A, buried 6 to 8 inches, and B, buried 18 to 22 inches—all killed; ©, buried 
36 to 42 inches—germinated 84 per cent; the check samples germinated 26 per 
cent, but the seedlings had ‘‘damped off’’ before the photograph was taken. 
Fig. 3.—Phytolacca americana, poke. <A, buried 6 to 8 inches—germinated 7.5 
per cent; B, buried 18 to 22 inches—germinated 60.5 per cent; C, buried 36 to 
42 inches—germinated 80.5 per cent; the two check samples germinated 84.5 per 
cent. 


The illustrations show that in many cases the vitality of seeds is better peered 


at a depth of 36 to 42 inches than at shallower depths. 
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FIG. 2.—BROMUS SECALINUS (CHEAT, OR CHESS). 
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Fia. 1.—ALSINE MEDIA (COMMON CHICKWEED). 


FiG. 2.—RUMEX CRISPUS (CURLED Dock). 


FIG. 3.—DATURA TATULA (JIMSON WEED). 
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Fig. 1.—ELYMUS CANADENSIS (NODD!ING WILD RYE). 


FiG. 2.—FRAXINUS AMERICANA (WHITE ASH). 


FIG. 3.—PHYTOLACCA AMERICANA (POKE), 
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